Background To date, no cross-national RCT has addressed the mechanisms underlying the relative success of pharmacological and psychotherapeutic interventions for depression. A multi-site clinical trial that includes psychotherapy as one of the treatments presents numerous challenges related to cross-site consistency and communication.
Conclusions
The implementation of a cross-national protocol and the adoption and maintenance of common procedures is possible when investigators are aware of the challenges this may present and are proactive in trying to address them. Clinical Trials 2008; 5: 253-261. http://ctj.sagepub.com
Background
In the last decade, international collaborative studies, including clinical trials that involved a large number of countries and enrolled thousands of patients in different continents have been undertaken in many areas of medicine, particularly in oncology [1, 2] and cardiology [3] [4] [5] . International clinical trials have been conducted in psychiatry as well, typically with a focus on the comparative efficacy of drug treatments (for instance clozapine vs olanzapine to reduce suicidality [6] or alprazolam vs imipramine vs placebo to reduce panic disorder symptomatology [7] ). Only two cross-national trials compared non-pharmacologic interventions: one is an ongoing trial on treatments for specific phobia in children in the US and Sweden (NIMH NCT00051220) while the second was designed to compare delivery methods for cognitive-behavioral therapy in panic disorder in Scotland and Australia [8] . No cross-national randomized clinical trial has been conducted to date to identify the mechanisms underlying the relative success of pharmacological and psychotherapeutic interventions for depression. This is a notable gap in the literature, because there is no evidence that these mechanisms are the same across different cultural and health care settings. In fact meta-analyses, including trials from different countries, fail to capture this information because they are fraught with difficulties resulting from differences in diagnostic and assessment methods, in addition to the technical problems related to how best to assess statistical significance. Answering questions regarding who benefits from specific treatments and how this occurs requires comparisons across large diagnostically and ethnically homogeneous data sets.
In an attempt to fill this gap, investigators at the University of Pittsburgh (USA) and the University of Pisa (Italy), in the context of an on-going collaborative project to develop a dimensional assessment of mood and anxiety psychopathology, decided to conduct a two-site, cross-national clinical trial aimed at identifying demographic, biological, and psychopathological mediators and moderators of treatment response with psychotherapy, antidepressant, or their combination. According to Kraemer et al. [9] , moderators identify on whom and under what circumstances treatments work. Moderators are baseline characteristics of subjects that are uncorrelated with treatment and can be shown to have an interactive effect with treatment on outcome. Mediators differ from moderators in that they characterize changes or events that occur during treatment that are correlated with treatment and identify possible mechanisms through which a treatment might achieve its effects. The main empirical questions to be answered in the depression phenotypes study were: (1) what are the mediators and moderators of depression treatment outcomes, and (2) whether they differ between cultures. While collaboration between the Pittsburgh and Pisa sites on measure development had proven a relatively simple task [10] , mounting a treatment study involving both psychotherapeutic and pharmacologic interventions across differing languages, health systems, and research cultures proved considerably more challenging.
In the present report we describe the rationale for our study of treatment-relevant depression phenotypes, the challenges faced in initiating and carrying out a complex cross-national study protocol and how we addressed those challenges.
Rationale for the depression phenotypes study
Despite decades of clinical trial experience in major depression, our understanding of how best to achieve durable recovery is quite limited. Response rates range between 65 and 75% [11, 12] . Full remission is seen in only one in three subjects (20-45% [13-15] , 28% [12] ). Those who achieve remission remain at considerable risk of relapse (50% [16] ; 60-80% [17] ). Even those who recover symptomatically generally fail to show a return to pre-morbid levels of functioning [18] . Metaanalyses comparing percentages of full remission in patients treated with pharmacotherapy or psychotherapy do not provide evidence for the superiority of one treatment over the other [15] .
In designing the present study, our interest was in identifying those subgroups of patients suffering from unipolar depression that respond best to antidepressant medication vs depression-specific psychotherapy or to sequences of those two treatments, achieve full remission of symptoms and return of functioning, and are able to sustain their recovery and improved functioning through an extended well interval. Previous studies directly comparing the efficacy of drugs and psychotherapy attempted to identify post hoc those factors that were associated with response to one or the other treatment [19] [20] [21] . In this study, we made a priori predictions about the mechanisms by which remission is achieved and sustained in each form of treatment. Thus, we were able to articulate hypotheses about those factors that might mediate and moderate medication vs psychotherapy response. We used random assignment to the initial treatment as the best defense against selection bias and to ensure that these factors were equally balanced between the two treatment groups. The ultimate goal of the investigation is to produce clinically useful algorithms for deciding whether an individual outpatient with moderately severe depression should be treated with medication, psychotherapy, or the combination and to determine whether the same algorithms hold in two different cultures.
With these objectives in mind, we designed a multifaceted study conducted within the framework of an acute and continuation treatment protocol involving pharmacotherapy, psychotherapy, and their combination.
Study aims
Primary aims of the study are to examine: (1) the impact of the type and number of lifetime mood disorder features a patient endorses on the outcome of treatment of major depression; (2) the impact of the type and number of lifetime anxiety features a patient endorses on the outcome of treatment of major depression; (3) the impact of treatment exposure (conceptualized as specificity of the psychotherapy provided and/or consistency of pharmacotherapy exposure) on the outcome of treatment of major depression. Secondary aims, hypothesis-generating rather than hypothesistesting, are to determine (1) which subgroups of depressed patients, characterized using the above variables, show optimal functional outcomes and the most complete and sustained resolution of symptoms when exposed to psychotherapy alone, pharmacotherapy alone, which subgroups require a treatment sequence involving the augmentation of psychotherapy with pharmacotherapy or pharmacotherapy with psychotherapy, and which subgroups do not achieve remission with any of these interventions; (2) which set of constructs (DSM-IV Axis II personality pathology, features of temperament or the mood and anxiety spectrum we have defined) is most robust in predicting time to stabilization and residual functional impairment among patients with major depression; and (3) whether particular genetic polymorphisms (such as variants of the serotonin transporter, SLC6A4), are correlated with treatment response.
We hypothesized that the endorsement of spectrum features and their impact on treatment response would differ between sites as a result of the reporting style in the two cultures and the expectations that patients have in the US insurance-based health care system compared with the Italian national health care system that covers almost entirely the costs of care for all citizens. In addition, we hypothesized that the pharmacokinetic of the study drug and therefore the speed of response and tolerance would differ between sites as a result of the dietary habits and the body mass index in the US and in the Italian samples.
Overview of study protocol
The platform for this investigation is a treatment protocol in which 290 subjects with a nonpsychotic major depressive episode are randomly assigned to pharmacotherapeutic or psychotherapeutic intervention for depression. The pharmacotherapy we chose to study, escitalopram, is a member of the selective serotonin reuptake inhibitor (SSRI) class of antidepressants. Interpersonal psychotherapy (IPT [22, 23] ), an empiricallyvalidated manual-based treatment for major depression was selected as the psychotherapeutic intervention. If the initial treatment is not successful in bringing about remission, subjects receive augmentation with the other treatment (pharmacotherapy or psychotherapy). See Figure 1 .
Measures
The primary outcome measures of the trial are the participants' weekly scores on the Hamilton Rating Scale for Depression (HRSD) [24] . These scores are used to determine change in depressive symptoms over time, and are crucial for determining remission of depression (in the acute treatment phase) and depressive relapse (in the continuation treatment phase). The weekly HRSD scores also constitute the basis for making decisions about adding/ changing treatments in the protocol.
The other core study assessments are the four selfreport mood and anxiety 'spectrum' measures, that were developed in parallel in English and Italian by clinical investigators, including many of the authors of the present study, with the aim of exploring the broad range of mood and anxiety symptoms that surround the DSM-IV defined disorders.
Developing and validating these measures in a cross-cultural context required ten years of work on the part of the investigators. The challenge was to determine a minimum common denominator of relevant questions to explore spectrum phenomenology in both cultures, using simple language, and avoiding jargon or idiomatic expressions. The term 'spectrum' is used [25] to capture the continuum between the core symptoms of each disorder and associated prodromal, atypical, and subclinical psychopathological expressions. Thus, this continuum includes (i) typical and atypical symptoms of the primary DSM-IV disorder, (ii) behavioral patterns and other features related to the core symptoms that may either be prodromal, precursor states, or sequelae of a previously expressed disorder, and (iii) temperamental or personality traits. The spectrum instruments were developed in two versions: a lifetime version, exploring symptoms and experiences occurring over the entire life of an individual and a lastmonth version, exploring symptoms that occurred in the month prior to the assessment.
Other study assessments include established interview-based and self-report assessments of mood psychopathology as well as measures of temperament and personality, measures of somatic symptoms/collateral effects of pharmacotherapy, and measures of functional impairment and quality of life. Assessment instruments that had been validated in both English and Italian were chosen for the study. However, a careful review of each instrument by bilingual investigators was carried out to ensure that items were worded in the same way in both languages.
Two indirect measures of adherence to the pharmacotherapy regimen or pharmacotherapy exposure were used at both study sites: population pharmacokinetics and pill count [26] . Psychotherapy exposure was assessed using methods developed by the first author for the evaluation of audiotapes of interpersonal psychotherapy sessions [27, 28] . Earlier studies demonstrated that individual patient/therapist dyads vary on the intensity of interpersonal focus, or IPT 'specificity,' and that this variable is significantly associated with treatment outcome [27, 29] . Finally, subjects were given the option of whether or not to participate in pharmacogenetic studies. The focus of these studies includes candidate polymorphisms relevant to monoamine function and the mechanism of antidepressant response. Blood samples were collected at both sites using a common protocol, to enable extraction of genomic DNA.
Analytic plan
The data-analytic approach rests upon the concepts and definitions of moderators and mediators of outcome in the framework of randomized clinical trials [9] . This data analytic approach is implemented via an application of hierarchical linear models (HLMs [32] ) for the primary outcomes, i.e., change in weekly HRSD scores (slope). Treatment group (IPT/SSRI) and lifetime spectrum score are the main effects in this model. Moderator analyses proceed by including the interaction of the lifetime spectrum score with treatment group. This interactive effect is examined as potential evidence that the spectrum measures moderate treatment effect, even in the absence of a main effect [9] . When a main effect of the spectrum measure is present but no interactive effect with treatment group is found, we would conclude that the spectrum measure is a non-specific predictor of treatment outcome. Site is also included in the HLMs as a potential moderator of treatment effect, by interacting treatment group with site and slope. Cox proportional-hazard survival regression analyses are used to identify clinical moderators of the secondary outcomes (time to remission and time to relapse) by examining interactions of treatment group and spectrum measures similar to the above. Finally, HLMs are also used to test the hypothesis that the change in spectrum measures mediates the effect of treatment on residual functional impairment, by testing the interactions of change in spectrum scores with treatment group in HLMs with residual functional impairment as outcomes.
The secondary goals of the investigation are represented in the hypothesis that the lifetime spectrum constructs can be used along with traditional predictors, such as baseline severity of depression to identify which patients subgroups are likely to remit with IPT alone, or with SSRI alone and which are likely to require augmentation treatment to achieve remission. Signal detection analysis, a variation of recursive partitioning of patients based on classification trees [33] was used for identifying interactions and subgroups and for providing insight into the characteristics of patients likely to remit after receiving each of the two treatments, with and without augmentation.
Power analysis
We conservatively computed power based on a linear regression model with change in HDRS score from baseline as the dependent variable and treatment group and lifetime spectrum score (dichotomized at the median) entered as independent variables and interacted with one another. Sample size and power were calculated to detect an interaction effect in this linear model. This is a conservative model for power calculations because it ignores the intermediate HRSD scores between baseline and end of phase (acute or continuation), and because we will actually employ the continuous spectrum scores in the HLMs, not median splits. Assuming equal cell sizes (which is reasonable because baseline variables are independent of treatment assignment), the power to detect the interaction term (say ) is a function of , and N, where is the error standard deviation and N is the total sample size. With N ¼ 290 and estimated at 6.5 (obtained from prior depression studies utilizing longitudinal HRSD scores and validated by the error standard deviation estimates obtained from the current study), we are able to detect a ¼ AE3 or larger with >95% power at level ¼ 0.05. This corresponds to a three point difference or higher in HRSD change with SSRI compared to IPT between low spectrum and high spectrum groups. These power calculations were performed using the software package Power and Sample Size Calculation, version 2.1.31 [34] .
Challenges

Informed consent and genetic study
To comply with National Institute of Mental Health requirements, the Pisa site had to obtain the Federalwide assurance. As this procedure was completely new to the Pisa site, the active involvement of the Rector and President of the Bioethics Committee of the University of Pisa was needed in order to obtain their approval. All study personnel at both sites needed to be trained and certified on the National Institutes of Health Human Participant Protection modules regarding privacy and patient safety which are available only in English.
The University of Pittsburgh IRB and the University of Pisa Ethics Committee have very different and completely inconsistent requirements for consent forms. At Pisa, there is a specific limit of five pages on the length of consent forms. In contrast, at Pittsburgh, the IRB requires a level of detail that means that an approvable consent form for a study such as this exceeds 20 pages. Therefore, it was necessary to obtain the Pittsburgh IRB's agreement on the minimum set of the key elements to include in the Pisa consent in order to have consistency between sites. Furthermore, the Pittsburgh IRB had to approve the Ethics Committee protocol and consent forms for the Pisa site, all of which therefore had to be translated into English for their approval. Difficulties were encountered in obtaining the approval for the genetic study in Italy. There are strict norms that govern privacy in Italy and affect genetic analyses, shipment of the genetic materials to other laboratories and storage of genetic samples. This delayed the collection of genetic samples by two years at the Pisa site. Fortunately, we were able to obtain DNA from several of the Pisa participants who had completed the study during those first two years.
Drug treatment
When the study was designed, the proposed study medication, escitalopram, was not yet on the market in Italy. Therefore, a one-year pilot study was conducted using citalopram. When the full study began, pharmacotherapists at Pisa started using escitalopram without having had any previous experience with the drug and its side effects. The advice of Pittsburgh colleagues proved to be crucial in suggesting how to adjust the time of administration and how to manage side effects. However, even when consensus was achieved on clinical management, escitalopram appeared to be tolerated differently at the two sites, with Pisa subjects experiencing noticeably more distressing side effects. Many hypotheses were formulated as to why this was occurring. One hypothesis was that the pills administered at Pisa and Pittsburgh contained a different percentage of active compound, the second was that for some reason the same dose of escitalopram was leading to higher blood concentrations at the Pisa site. Both of these potential explanations were tested empirically and disproven. In the end, the protocol was modified at both sites to allow more flexibility in the dosage titration or reduction as a consequence of side effects.
Primary outcomes
The primary outcomes of the study are the weekly HRSD scores. These are used to determine change in depressive symptoms from baseline over the course of the acute phase and change in depressive symptoms from time of remission over the course of the maintenance phase. Three secondary outcomes are also defined based on weekly HRSD scores: response, defined by a 50% decrease in the baseline scores on the HRSD, remission, defined by three consecutive weeks during which the HRSD score averages 7 and relapse, defined by a substantial clinical worsening evaluated twice within a seven-day period, by the treating clinician and then confirmed by an independent clinical psychiatrist. Relapse was confirmed if both evaluations were consistent with a diagnosis of a Major Depressive Episode and a HRSD score of !15. An additional secondary outcome of interest was the change in functional impairment from baseline, determined by using the score on a self-report instrument, the Work and Social Adjustment Scale (WSAS [30] ).
Training of personnel
This multi-faceted study, directed by an American clinical psychologist (EF) and an Italian psychiatrist (GBC) has required the expertise and skills of a cross-national multi-disciplinary research group, including, at the Pittsburgh site, two part-time pharmacotherapists, five part-time psychotherapists, one data manager and three administrative staff; at the Pisa site, six part-time psychiatrists (four psychotherapists and two pharmacotherapists), two psychologists (independent evaluators), one statistician, one data manager, one biologist, and two full-time administrative staff. The PI and co-PIs at both sites provided constant oversight of the project.
Investigators at the two sites had been collaborating on instrument development projects for more than five years at the time the depression phenotypes study was designed. The PIs at both sites and several of the investigators at Pisa were bilingual in English and Italian. The project coordinator at the Pisa site (PR) had previously worked at Pittsburgh for more than a year and one of the pharmacotherapists at the Pittsburgh site had done some of his training at Pisa.
The five psychotherapists at Pittsburgh are mental health professionals from a variety of backgrounds including clinical and counseling psychology, social work, and psychiatric nursing, all of whom had had extensive experience in the conduct of IPT at the outset of the study. In contrast, because individuals with such backgrounds are not ordinarily qualified to perform psychotherapy in Italy, the four clinicians selected to participate as psychotherapists at the Pisa site were all psychiatrists. Only two of the Pisa psychotherapists had had any previous psychotherapy training and all four had a strong biological orientation. The methods involved in their training have been described in detail elsewhere [31] . Briefly, the Pisa therapists were initially trained in IPT during an intensive didactic seminar conducted at Pisa by PS, who works in Padua, Italy and at the time was the only Italian psychiatrist experienced in interpersonal psychotherapy. PS had, in turn, received some of his original training in IPT through a seminar conducted in Italy several years earlier by the first author. Prior to the course, the trainees were given the Italian translation of the IPT manual. They were asked to read it carefully and start practicing IPT-like assessments and case-conceptualization with their pharmacotherapy patients. Following the didactic course, each of the Pisa trainees received supervision by phone of 12 IPT sessions with each of ewo cases by PS.
The first author met with the Italian supervisor and trainees approximately every four months for the first three years of the study to review cases and discuss issues in the implementation of IPT. Thus, the IPT practiced at Pisa tends to mirror the IPT practiced in the first author's research group at Pittsburgh particularly closely.
Quality control of intervention and assessments
Consistency across sites in the administration and rating of the primary outcome measure is a crucial issue. A bilingual psychiatrist from Pisa (CC) was trained over a period of one year at Pittsburgh in the administration of the HRSD and was certified as the 'gold standard' rater for the Pisa site. Her certification was obtained when the discrepancy with the Pittsburgh gold standard rater ( JB) did not exceed three points on the total score or one point on single items in five consecutive ratings. Two psychologists were then trained as raters at Pisa by CC. They co-rated 15 HRSD interviews with CC and were certified when they reached the level of agreement described above.
IPT sessions were audiotaped at both sites and then rated using the Therapy Rating Scale [28] . This scale allows raters to assess the adherence of therapists to the IPT model by discriminating techniques typical of this therapy from those used in cognitive therapy and psycho dynamic psychotherapy, the two most common other approaches to the psychotherapeutic treatment of depression.
The Therapy Rating Scale was first translated into Italian by PS and PR. It was then back-translated into English by the first author. All three then met to resolve any discrepancies that arose in the back translation. When they were satisfied that all items had the same meaning in Italian and English, two Italian psychologists were trained to rate IPT sessions. When they had achieved inter-rater reliability of !0.85 on each individual item, they were certified as study raters. The maintenance of this level of inter-rater reliability has been tested throughout the study by having the raters co-rate 10% of the therapy sessions.
Patient recruitment
Within the Italian health care system, access to psychiatric facilities is usually possible by referral from primary care physicians. However, self-referral to psychiatric services is also permitted. Different from the US, Italian law does not allow any announcements regarding clinical studies in public places or in the media, nor does it allow the reimbursement of patients for their time and expenses related to participation in the study. Therefore, patient recruitment must be based almost exclusively on the natural flow of patients seeking treatment at the outpatient unit of the psychiatric clinic. Strategies to increase recruitment are limited and consist mainly in trying to increase referrals from primary care physicians. In contrast, in the US it is possible to use public service announcements, as well as paid advertisements of the availability of the study on radio and television, all of which were used at the Pittsburgh site. The major incentive for patients at Pittsburgh was the availability of %10 months of treatment for their depression at no cost, including no charge for medication. Psychotropic drugs included in class A of the Italian National Formulary (INF), such as antidepressants, are free of charge, while in the US these medications can be very costly. Thus, for US patients, a study that pays medication costs is very attractive. In both Italy and the US, psychotherapies are generally at least partially paid by patients; however, in Italy costs for patients are minimal, compared with those incurred in the US, especially by the uninsured. However, the study did represent the first time that IPT was available at the Pisa site and this provided an incentive for some of the subjects recruited there. Despite these differences in regulations and incentives, patient flow during the first four years of the study has been virtually identical at the two sites.
Trial communications, data management, and study monitoring
Frequent contacts were held via weekly scheduled conference calls and site visits between the investigators and the staff at the two sites throughout the five years of the study. During the conference calls, the Italian and US team reviewed progress in patient recruitment and occurrence of severe and non-severe adverse events, as well as clinical progress of patients based on a detailed clinical report on each active patients generated by computer.
These calls were an important opportunity to prevent the occurrence of differences between sites resulting from a misinterpretation of the protocol.
One example is that at Pisa site the occurrence of the relapse was mistakenly deemed a reason for terminating the patient from the protocol while at Pittsburgh site patients continued to be followed up until the end of study, even in the event of a relapse. This misinterpretation was identified and corrected in the first year of the study.
The timely production of automatic reports required prompt data entry and data merging. To this end, the database management framework provided by the Pittsburgh center was translated into Italian to make the data-entry interface userfriendly. The data quality was checked on regular basis, ensuring that data analysis could be promptly conducted. In order to ensure that all human subjects protections were being adhered to and that all study records were complete from an Institutional Review Board perspective, completeness and accuracy of patient files and other relevant records of all projects at the Pittsburgh site were monitored on a regular basis. We took advantage of this monitoring tradition to further increase crosssite communication by having the Program Coordinator at each site travel to the other site annually to carry out study monitoring there.
Conclusions
The implementation of a cross-national protocol and the adoption of identical procedures and assessments in two countries have the potential to identify genuine differences (or similarities) in terms of remission rates and mediators/moderators of depression treatment outcomes that meta-analyses, even those including trials from different countries, fail to capture. Given the extent to which the developed world is becoming a 'global village' when it comes to the practice of psychiatry and the extent to which published results are assumed to apply throughout the developed world, it seems essential that we demonstrate that this is so. Such demonstrations are possible only through multisite, cross-national studies. Implementing such studies in two countries using a common language is difficult enough. We have described here some of the challenges encountered (and, we believe, largely met) when we attempted to mount such a study in countries using different languages, having at least moderately different cultures, and very different health systems.
Among the factors leading to the relatively smooth mounting of this cross-national study were: (1) the pre-existing collaborative relationship between the two PIs; (2) more than five years of prior collaboration among almost all the investigators involved in the study; (3) the fact that several of the Pittsburgh investigators had spent time at the Pisa site and vice versa; (4) the fact that there were at least two bilingual investigators at each site; (5) the willingness of the two IRBs to be flexible and respectful of each other's requirements and that, at both sites, the PIs had invested time and energy in developing working relationships with the IRB administrators and directors; and 6) the frequent contacts via regularly-scheduled conference calls and site visits between the investigators and the staff at the two sites. The last factor proved to be crucial in ensuring that recruitment goals were met at both sites and retention rates were high (79% during the acute treatment phase; 68% including the six-month continuation phase). It may be possible to conduct successful crossnational trials without a prior history of collaboration, bilingual investigators, personal knowledge of how research is conducted at the other site, regular and frequent contact between the sites etc., but our experience would suggest that the more of these factors that are present, the more likely the success of implementation.
